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(54) Ultrasonic atomiser 

(57) An ultrasonic atomiser (1 ) for liquid 
comprises an atomiser housing (2) to 
which liquid is fed under pressure by a 
pump (10). The housing (2) has spray 
openings (4) of equal diameter, and the 
liquid jets issuing from the openings (4) 
are stimulated to give uniform diameter „ 
droplets by an ultrasonic vibrator (22). 
For the formation of droplets of equal 
uiameter(dT). Ihe vibrator (22) isexcited 
. by an electronic control device (1 7) into 
vibrations ranging from a minimum 
equal to the product of the diameter (dc) 
of theopening (4) and pi (iT),anda 
maximum equal to six times the amount 
of the minimum wavelength. The 
atomiser can be used to disperse fuel in 
and i.e. engine. 
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vibrator 22 can, of course, also be integrated in the housing 2 and preferably lies in the region of the end 
face 3. The fuel, disposed under pressure in the chamber 5, issues as fine jets through the openings 4 
and is stimulated to disintegrate into droplets by the vibrator S?, in particular into droplets of equal di- 
ameters dr. Mono-disperse droplets thus enter the induction duct 7 and intermix with the inducted air to 

5 form a homogenous fuel-air iTiixture. The drive of the vibrator 22 takes place th-oi^h the control device 5 
17 in dependence on the engine operating magnitudes and produces vibrations with such a wavelength \ 
so to effect the desired disintegration of the fuel jets. The permissible range of the vvavelengths X of the 
vibrations for generation of droplets of equal diameter lies between a minimum wavelength X„.„ and a 
maximum wavelength The minimum wavelength is determined by the product of the diameter da of 

10 the openings 4 and pi M and the maximum wavelength amounts to six times the product of the diami- 10 
ter dc and pi M, thus six times the amount of the minimum wavelength. The smallest diameter d, of the 
monodisperse droplets results from the minimum wavelength X^.„ of the ultrasonic vibrator 22. 

The fuel volume V passed through a spray opening 4 per unit time can be determined by the following 
equation: 



15 



V = 77/4 , di . 
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wherein v^ is the mean speed of the fuel in the opening 4. This mean speed depends on the pressure 
gradient be^veen the chamber 5 and the induction duct 7. 
20 The wavelength X of the vibration imposed on the fuel jet issuing from the opening 4 amounts to: 20 

X = v,/f,, 

wherein f^ is the excitation frequency of the vibrator 22. ^* 
25 The diameter dr of the fuel droplets is given by 25 



dt = VS/tt . .Vfc. 

Under consideration of the two formulae mentioned above, the diameter of the fuel droplets is given 
30 by these as 30 



d, = 1.5di . X. 

Apart from the described use of the atomiser 1 for fuel preparation in an internal combustion engine, 
35 many other uses are possible, for example fine enamelling operations may be able to be performed bet- 35 
ter than with conventional spraying and sprinkling methods, air moistening in air-conditioning installa- 
tions may be able to be improved, and so forth. 

CUMMS \ 
40 ^* 40 

1. An ultrasonic atomiser for liquid, comprising a chamber to receive liquid under pressure and pro- 
vided wi.h a plurality of spray openings of substantially equal diameter for issue of the liquid in jets, and 
an ultrasonic vibrator operable to induce vibrations of such a wavelength in the issuing liquid jets as to 
effect disintegration of the jets thereby to cause droplets of substantially equal diameter to be formed, 
45 2. An ultrasonic atomiser as claimed in claim 1, wherein the wavelength is equal to at least the prod- 45 
uct of pi and the first-mentioned diameter. 

3. An ultrasonic atomiser as claimed in claim 2, wherein the wavelength is equal to at most six times 
said product. 

4. An ultrasonic atomiser substantially as hereinbefore described with reference to the accompanying 

50 drawing, 50 

5. A fuel injection system for an internal combustion engine, the system comprising an atomiser as 
claimed in any one of the preceding claims for feeding fuel into an induction duct of such engine and 
atomising the fuel to enable formation of a fuel-air mixture in such duct. 

6. A system as claimed in claim 5 and substantially as hereinbefore described with reference to the 

55 accompanying drawing. 55 
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